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(57) [Abstract] 

[Technical problem] Luminous efficiency, such as plasma luminescence, is 
high and the strong light emitting device and its manufacture approach 
of luminescence reinforcement are offered. 

[Means for Solution] The ZnO thin film 3 which has + side, i.e., the ZnO 
thin film with which the front face turned into piezoelectric + side, 
was formed on the substrates 2, such as C side silicon on sapphire and a 
z-th page Xtal substrate. This showed good luminescence reinforcement as 



compared with the ZnO thin film with which the top face turned into - 
side. 
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[Claim(s)] 

[Claim 1] The light emitting device which is held on a substrate and 
said substrate, has either + side or - side on the top face, and has the 
1st piezoelectric film which functions as a luminous layer. 
[Claim 2] It is the light emitting device according to claim 1 
characterized by for said substrate being a substrate chosen from the 
piezo-electric substrate which has C side silicon on sapphire, Rth page 
silicon on sapphire, m-th page silicon on sapphire, a-th page silicon on 
sapphire, rotation Y cut silicon on sapphire, double rotation silicon on 
sapphire, a rotation Y cut Xtal substrate, a Zth page Xtal substrate, 
LiTa03 substrate that has the Zth [ -] page, LiNb03 substrate which has 
the Zth [ -] page, and - side, and said 1st piezoelectric film having + 
side. 

[Claim 3] LiNb03 substrate with which said substrate has the Zth [ +] 
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page side of rotation Y cut LiNb03, LiTa03 substrate which has the Zth 
[ +] page side of rotation Y cut LiTa03, LiNb03 substrate which has the 
Zth [ +] page, + It is the light emitting device according to claim 1 
characterized by being the substrate chosen from LiNb03 substrate which 
has the Zth page, the piezo-electric substrate which has + side, a glass 
plate, Si substrate, a metal substrate, and the substrate that has a 
metal membrane on the front face, and said 1st piezoelectric film having 
- side. 

[Claim 4] The light emitting device according to claim 2 or 3 in which 
said 1st piezoelectric film contains one of the ingredients chosen from 
ZnO, A1N, and CdS. 

[Claim 5] The light emitting device according to claim 1 to 4 from which 
it has the 2nd piezoelectric film further, and the conductivity type of 
said 1st piezoelectric film and this 2nd piezoelectric film differs. 
[Claim 6] It is the light emitting device according to claim 2 in which 
it has the metal membrane of the shape of two or more stripe formed on 
said substrate, said 1st piezoelectric film is prepared as this metal 
membrane is covered, and this 1st piezoelectric film on this metal 
membrane has - side. 

[Claim 7] The manufacture approach of a light emitting device of having 
the process which prepares a substrate, and the process which forms the 
1st piezoelectric film which has either + side or - side on the top face 
on this substrate based on the property of this substrate. 
[Claim 8] It is the manufacture approach of a light emitting device 
according to claim 7 which said substrate is a substrate chosen from the 
piezo-electric substrate which has C side silicon on sapphire, Rth page 
silicon on sapphire, m-th page silicon on sapphire, a-th page silicon on 
sapphire, rotation Y cut silicon on sapphire, double rotation silicon on 
sapphire, a rotation Y cut Xtal substrate, a Zth page Xtal substrate, 
LiTa03 substrate that has the Zth [ -] page, LiNb03 substrate which has 
the Zth [ -] page, and - side, and be characterized by said 1st 
piezoelectric film having + side. 

[Claim 9] LiNb03 substrate with which said substrate has the Zth [ +] 
page side of rotation Y cut LiNb03, LiTa03 substrate which has the Zth 
[ +] page side of rotation Y cut LiTa03, LiNb03 substrate which has the 
Zth [ +] page, + It is the manufacture approach of a light emitting 
device according to claim 7 which is the substrate chosen from LiTa03 
which has the Zth page, the piezo-electric substrate which has + side, a 
glass plate, Si substrate, a metal substrate, and the substrate that has 
a metal membrane on the front face, and is characterized by said 1st 
piezoelectric film having - side. 



[Claim 10] Said 1st piezoelectric film is the manufacture approach 
containing one of the ingredients chosen from ZnO, A1N, and CdS of a 
light emitting device according to claim 8 or 9. 

[Claim 11] The manufacture approach of a light emitting device according 
to claim 7 to 10 of having further the process which forms this 1st 
piezoelectric film and the 2nd piezoelectric film with which 
conductivity types differ on said 1st piezoelectric film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light emitting 
device which has the luminous layer which consists of a piezo electric 
crystal, and its manufacture approach about a light emitting device and 
its manufacture approach. 
[0002] 

[Description of the Prior Art] The thin film-like piezo electric crystal 
is broadly applied to vibrator, such as a piezo resonator and an 
electrostrictive actuator, and a driver element. In recent years, the 
piezo electric crystal thin film attracts attention also as an optical 
element. For example, in JP, 7-262801, A, it has the ZnO film formed on 
silicon on sapphire, and the light emitting device which emits light in 
ultraviolet rays by the exciton is indicated. Moreover, the light 
emitting device which injects ultraviolet radiation by laser oscillation 
is indicated by JP, 10-256673, A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, research with still 
sufficient the physical properties or its formation approach of the 



piezoelectric film which the physical properties of a piezoelectric film 
had many strange parts, especially fitted the light emitting device is 
not made. For this reason, the light emitting device which has the 
piezoelectric film of high luminous efficiency was not realized. 
[0004] The place which this invention is made in view of the above 
technological backgrounds, and is made into the purpose has high 
luminous efficiency, and is to offer the strong light emitting device 
and its manufacture approach of luminescence reinforcement. 
[0005] 

[Means for Solving the Problem] A light emitting device according to 
claim 1 is held on a substrate and said substrate, has either + side or 
- side on the top face, and has the 1st piezoelectric film which 
functions as a luminous layer. 

[0006] A light emitting device according to claim 2 is a substrate with 
which said substrate in the light emitting device indicated to claim 1 
is chosen from the piezo-electric substrate which has C side silicon on 
sapphire, Rth page silicon on sapphire, m-th page silicon on sapphire, 
a-th page silicon on sapphire, rotation Y cut silicon on sapphire, 
double rotation silicon on sapphire, a rotation Y cut Xtal substrate, a 
Zth page Xtal substrate, LiTa03 substrate that has the Zth [ -] page, 
LiNb03 substrate which has the Zth [ -] page, and - side, and said 1st 
piezoelectric film has + side 

[0007] Said substrate in the light emitting device indicated to claim 1 
a light emitting device according to claim 3 LiTa03 substrate which has 
the Zth [ +] page side of the LiNb03 substrate and rotation Y cut LiTa03 
which have the Zth [ +] page side of rotation Y cut LiNb03, + It is the 
substrate chosen from ,LiNb03 substrate which has the Zth page, LiTa03 
substrate which has the Zth [ +] page, a glass plate, Si substrate, a 
metal substrate, the piezo-electric substrate that has + side, and the 
substrate which has a metal membrane on the front face, and said 1st 
piezoelectric film has - side. 

[0008] A light emitting device according to claim 4 contains one of the 
ingredients with which said 1st piezoelectric film in the light emitting 
device indicated to claim 2 or 3 is chosen from ZnO, A1N, and CdS. 
[0009] A light emitting device according to claim 5 has the 2nd 
piezoelectric film further in the light emitting device indicated to 
either of claims 1-4, and the conductivity types of said 1st 
piezoelectric film and this 2nd piezoelectric film differ. 
[0010] As a light emitting device according to claim 6 has the metal 
membrane of the shape of two or more stripe formed on said substrate in 
the light emitting device indicated to claim 2 and covers this metal 



membrane, said 1st piezoelectric film is prepared, and this 1st 

piezoelectric film on this metal membrane has - side. 

[0011] The manufacture approach of a light emitting device according to 

claim 7 has the process which prepares a substrate, and the process 

which forms the 1st piezoelectric film which has either + side or - side 

on the top face on this substrate based on the property of this 

substrate. 

[0012] The manufacture approach of a light emitting device according to 
claim 8 is a substrate with which said substrate in the manufacture 
approach of the light emitting device indicated to claim 7 is chosen 
from C side silicon on sapphire, Rth page silicon on sapphire, m-th page 
silicon on sapphire, a-th page silicon on sapphire, rotation Y cut 
silicon on sapphire, double rotation silicon on sapphire, a rotation Y 
cut Xtal substrate, a Zth page Xtal substrate, LiTa03 substrate that has 
the Zth [ -] page, and LiNb03 substrate which has the Zth [ -] page, and 
said 1st piezoelectric film has + side. 

[0013] Said substrate in the manufacture approach of a light emitting 
device according to claim 7 the manufacture approach of a light emitting 
device according to claim 9 LiTa03 substrate which has the Zth [ +] page 
side of the LiNb03 substrate and rotation Y cut LiTa03 which have the 
Zth [ +] page side of rotation Y cut LiNb03, + It is the substrate 
chosen from LiNb03 substrate which has the Zth page, LiTa03 substrate 
which has the Zth [ +] page, the piezo-electric substrate which has + 
side, a glass plate, Si substrate, a metal substrate, and the substrate 
that has a metal membrane on the front face, and said 1st piezoelectric 
film has - side. 

[0014] The manufacture approach of a light emitting device according to 
claim 10 contains one of the ingredients with which said 1st 
piezoelectric film in the manufacture approach of a light emitting 
device according to claim 8 or 9 is chosen from ZnO, A1N, and CdS. 
[0015] The manufacture approach of a light emitting device according to 
claim 11 has further the process which forms this 1st piezoelectric film 
and the 2nd piezoelectric film with which conductivity types differ on 
said 1st piezoelectric film in the manufacture approach of a light 
emitting device according to claim 7 to 10. 
[0016] 

[Function] This invention is based on the knowledge acquired paying 
attention to the orientation approach of the piezoelectric film suitable 
for the relation of the physical characteristic and orientation of the 
piezoelectric film used for a light emitting device, the class of 
substrate, and it. That is, the light emitting device which the 



crystallinity of a piezoelectric film improves, consequently has a good 
property is realized by choosing the direction of orientation of a 
piezoelectric film appropriately according to the class of substrate. 
[0017] However, the physical characteristic of a piezoelectric film, the 
relation of the orientation or the class of substrate, and the relation 
of the direction of orientation of the piezoelectric film suitable for 
it were not conventionally taken into consideration at all. The point of 
this invention itself paying its attention is unique. 
[0018] In this specification, + side about the direction of orientation 
of a piezoelectric film and - side are related to the sign of the charge 
generated in the principal plane of a thin film. + A field is a field 
which positive charge generates in a piezoelectric film with tension, 
and is considered to be equivalent to Zn side, aluminum side, and Cd 
side, respectively with the above-mentioned ZnO thin film, an A1N thin 
film, and a CdS thin film. - a field is a field which negative charge 
generates in a piezoelectric film with tension, and is equivalent to the 
Oth page of the above-mentioned ZnO thin film, an A1N thin film, and a 
CdS thin film, N side, and the Sth page — then, it thinks. 
[0019] When specifically forming a piezoelectric film in the front face 
of C side silicon on sapphire, Rth page silicon on sapphire, m-th page 
silicon on sapphire, a-th page silicon on sapphire, rotation Y cut 
silicon on sapphire, double rotation silicon on sapphire, a rotation Y 
cut Xtal substrate, a Zth page Xtal substrate, LiTa03 substrate that has 
the Zth [ -] page, and LiNb03 substrate which has the Zth [ -] page, the 
ZnO film is made to form on a substrate so that the front face of a 
piezoelectric film may turn into + side (the side which touches a 
substrate is - side). Here, "LiTa03 which has the Zth [ -] page" is a 
field which negative surface charge generates at the time of ** which 
tension produced in the field (Zth page) of Z shaft orientations. 
Moreover, polarization processing of the LiTa03 substrate does not have 
to be carried out. 

[0020] Moreover, LiNb03 substrate which has the Zth [ +] page side of 
rotation Y cut LiNb03, LiTa03 substrate which has the Zth [ +] page side 
of rotation Y cut LiTa03, LiNb03 substrate which has the Zth [ +] page, 
+ When forming a piezoelectric film in the front face of LiTa03 
substrate which has the Zth page, the piezo-electric substrate which has 
+ side, a glass plate, Si substrate, a metal substrate, and the 
substrate that has a metal membrane on a front face, make the ZnO film 
form on a substrate so that the front face of a piezoelectric film may 
turn into - side (the side which touches a substrate is + side). 
[0021] As for the piezoelectric film formed on such a substrate, it is 



desirable to consist of an ingredient chosen from ZnO, A1N, and CdS. It 
is desirable to use the piezoelectric film which consists of ZnO 
especially for the device which emits light in ultraviolet rays. 
[0022] It is determined by the surface treatment of the formation 
approach of a piezoelectric film, formation conditions, and a substrate 
etc. whether the piezoelectric film formed on a substrate serves as + 
side or it becomes - side. For example, a piezoelectric film tends to 
become + side when enlarging power of microwave when ECR equipments, 
such as an ECR plasma CVD system and an ECR sputtering system, are used 
(more than 300W [ for example, ]), or making heating temperature of a 
substrate high (for example, 500 degrees C or more). Especially the 
piezoelectric film formed in ambient atmospheres, such as N2, 02, H20, 
and atmospheric air, on the substrate heated at the temperature of 1000 
degrees C or more for several hours has good + side. 
[0023] Moreover, a polarity (+ side or - side) is controllable by 
adjusting substrate bias voltage. The piezoelectric film with which 
obtaining the piezoelectric film of + side also has - side can also be 
obtained by adjusting appropriately the gas presentation under membrane 
formation, the heating temperature of a substrate, the bias voltage 
impressed to a substrate in the case of a sputtering system. A polarity 
is effectively controllable by impressing the bias voltage of -500V to 
+500V especially. 

[0024] If it is in this invention, luminescence reinforcement can obtain 
a strong light emitting device by forming the piezoelectric film which 
has + side or - side according to the class of substrate in this way. 
[0025] 

[Embodiment of the Invention] (1st operation gestalt) Drawing 1 shows 
typically the cross section of the light emitting device 1 by the 1st 
operation gestalt of this invention. The light emitting device 1 has the 
ZnO thin film 3 formed a substrate 2 and on it. In using C side silicon 
on sapphire, Rth page silicon on sapphire, m-th page silicon on sapphire, 
a~th page silicon on sapphire, rotation Y cut silicon on sapphire, 
double rotation silicon on sapphire, a rotation Y cut Xtal substrate, a 
Zth page Xtal substrate, LiTa03 substrate that has the Zth [ -] page, 
LiNb03 substrate which has the Zth [ -] page, and the piezo-electric 
substrate which has - side as a substrate 2, the ZnO thin film 3 has the 
Zth [ +] page. 

[0026] In using LiTa03 substrate which, on the other hand, has the Zth 
[ +3 page side of the LiNb03 substrate and rotation Y cut LiTa03 which 
have the Zth [ +] page side of rotation Y cut LiNb03, LiNb03 substrate 
which has the Zth [ +] page, LiTa03 substrate which has the Zth [ +] 



page, the piezo-electric substrate which has + side, a glass plate, Si 
substrate, a metal substrate and the substrate that has a metal membrane 
on the front face as a substrate 2, three has the Zth [ -] page of a ZnO 
thin film 

[0027] A light emitting device 1 emits light by association of an 
exciton or an electron, and a hole. As shown in drawing 1 , a light 
emitting device 1 emits light in ordinary temperature by irradiating 
heliunrCd laser at the ZnO thin film 3 based on photoluminescence in 
light with the wavelength of 370nm equivalent to the band gap of ZnO. 
[0028] It checked from various experiments that the piezoelectric film 
which has the outstanding crystal linity with the above combination was 
obtained. In the following experiments, using C side silicon on sapphire 
and a Zth page Xtal substrate as a substrate, by changing membrane 
formation conditions and the surface state of a substrate, various 
piezoelectric films were formed and the direction of orientation of a 
ZnO thin film was checked under the dielectric constant microscope. 
Specifically, three samples were produced on condition that the 
following using the ECR sputtering system. 
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[0029] Drawing 2 to drawing 4 is the dielectric constant 
microphotography of the various piezoelectric films produced as 
mentioned above. Drawing 2 shows the film produced by conditions 1, in 
the photograph of drawing 2 , the part with a deep color is a field 
which the charge of plus generates with tension, and the part with a 
thin color has become the field which the charge of minus generates with 
tension. Therefore, both fields are intermingled as the whole and it has 
become neither + side nor - side. 

[0030] Drawing 3 shows the film produced according to conditions 2. It 
is shown that the whole has a color deep to homogeneity and the 
dielectric microphotography shown in drawing 3 has become uniform + side. 



[0031] Similarly, drawing 4 shows the film produced under conditions 3. 
The dielectric microphotography of drawing 4 has a color with the whole 
thin to homogeneity, and shows that it is uniform - side. Thus, the 
piezoelectric film which is not the piezoelectric film and - side, or + 
side which has - side or + side, either can be alternatively formed by 
controlling conditions. 

[0032] Even if it was conditions 2 and conditions other than three, by 
forming easily the film which has - side and impressing the bias voltage 
of plus to a substrate showed that the film which has + side was formed 
by impressing the bias voltage of minus to a substrate. 
[0033] In this way, after checking the direction of orientation of the 
produced ZnO film, the light emitting device which has the produced ZnO 
thin film was produced, helium-Cd laser was irradiated, and the 
photoluminescence luminescence measurement trial was performed. Drawing 
5 shows the result of having measured the luminescence reinforcement of 
the ZnO thin film which has + side formed on C side silicon on sapphire 
in the 350-400nm field, and drawing 6 shows the result of having 
measured the luminescence reinforcement of the ZnO thin film which has + 
side formed on the Zth page Xtal substrate in the 360-390nm field. In 
the wavelength of 367. 8nm, considerable, then the sharp peak considered 
are shown in the exciton, and, as for drawing 5 , drawing 6 also shows 
the same peak as 368nm. 

[0034] Drawing 7 measures and shows the luminescence reinforcement of 
the ZnO thin film which has + side formed on C side silicon on sapphire, 
and the ZnO thin film which has - side. Compared with the ZnO thin film 
which has - side, it is about 5 times the luminescence reinforcement of 
this, and the half-value width of the ZnO thin film which has + side is 
also small so that clearly from drawing. It turns out that the ZnO thin 
film which has from this + side formed on C side silicon on sapphire 
shows a good property. 

[0035] Drawing 8 shows the X diffraction reinforcement of the ZnO thin 
film formed on condition that versatility on C side silicon on sapphire 
using Zn metal target. In drawing 8 , an axis of abscissa shows the 
division ratio of Ar and 02 which are a controlled atmosphere under ZnO 
thin film formation, and the axis of ordinate shows the X diffraction 
reinforcement (relative value) of a ZnO thin film. Moreover, substrate 
heating temperature was changed among 200-600 degrees C, and data have 
measured it. drawing 8 — setting — X diffraction reinforcement — 
4x104 [ — a. — u. ] — the field which shows the above reinforcement — a 
ZnO thin film — + side — having — **** — diffraction reinforcement - 
- 9xl03[ — a. — u. ] — in the following fields, the field of + side and 



the field of - side are intermingled. Moreover, the ZnO thin film which 
has + side is formed, or the ZnO thin film which has - side is formed, 
and membrane formation cannot be certainly controlled by the middle 
field. In addition, an inclination with the same said of the ZnO thin 
film formed on a Zth page Xtal substrate is shown. 

[0036] Drawing 9 shows the result of having formed the ZnO thin film on 
the Zth [ -] page LiNb03 substrate similarly, in this case, X 
diffraction reinforcement — 1. 4x105 [— a. — u. ] — the field which 
shows the above reinforcement — a ZnO thin film — + side — having — 
**** — diffraction reinforcement — 9x103 [ — a. — u. ] — in the 
following fields, the field of + side and the field of - side are 
intermingled. Moreover, the ZnO thin film which has + side is formed, or 
the ZnO thin film which has - side is formed, and membrane formation 
cannot be certainly controlled by the middle field. 
[0037] By changing the division ratio of Ar and 02 shows that the 
stacking tendency of a ZnO thin film can be controlled and the ZnO thin 
film with which the division ratio of Ar/02 has good + side in 75 / 25 - 
65/35 can be formed so that clearly from drawing 8 and drawing 9 . 
Moreover, it turns out that what is necessary is for the stacking 
tendency of a ZnO thin film to become good if it heats a substrate at 
500 degrees C or more in forming the ZnO thin film which has + side on C 
side silicon on sapphire, and just to heat a substrate at 300 degrees C 
or more in forming the ZnO thin film which has a Zth [ -] page LiNb03 
substrate top + side. 

[0038] Although the ZnO thin film was illustrated as a piezoelectric 
film with the above-mentioned operation gestalt A1N which has a field, 
and the thin film which consists of CdS + C side, the Rth page, the m-th 
page, and a-th page silicon on sapphire, Rotation Y cut silicon on 
sapphire, double rotation silicon on sapphire, a rotation Y cut Xtal 
substrate, Even if it forms on a Zth page Xtal substrate, a Zth page 
Xtal substrate, LiTa03 substrate that has the Zth [ -] page, LiNb03 
substrate which has the Zth [ -] page, and the piezo-electric substrate 
which has - side, it can ** obtaining the light emitting device 
similarly equipped with the good luminescence property. 
[0039] Drawing 10 shows the typical sectional view of the light emitting 
device 11 by the 2nd operation gestalt of this invention. A light 
emitting device 11 contains C side silicon on sapphire 12, two or more 
aluminum film 13 formed in the shape of a stripe at fixed spacing on it, 
and the ZnO thin film 14 formed on C side silicon on sapphire 12 so that 
the aluminum film 13 might be covered. Fields 14a and 14b are arranged 
by turns along Direction alpha including field 14b directly located in 



field 14a and the C side silicon-on-sapphire 12 upper part where the ZnO 
thin film 14 is located above the aluminum film 13. -Field 14a has - side 
and field 14b has + side. For this reason, only in the part in which the 
aluminum film 13 was formed, it has - side. Other substrates with 
desirable forming a + side ZnO thin film, such as a rotation Y cut Xtal 
substrate and a Zth page Xtal substrate, may be used instead of C side 
silicon on sapphire 12. 

[0040] Since a difference is in the orientation property over a ZnO thin 
film by C side silicon on sapphire and aluminum film, it is possible by 
choosing membrane formation conditions appropriately to form the field 
of - side and the field of + side by turns in this way. Moreover, even 
if it impresses the bias voltage of plus and minus to aluminum film and 
silicon on sapphire, respectively, the film which C shaft orientation 
reversed by turns is obtained. 

[0041] A light emitting device 11 functions as an SHG component. As 
shown in drawing 10 , blue glow is injected from other end faces of the 
ZnO thin film 14 by carrying out incidence of the red light to the ZnO 
thin film 14 along Direction alpha from one end face of the ZnO thin 
film 14. Thus, according to this invention, the SHG component easily 
equipped with the good property is realizable. 
[0042] Drawing 11 shows typically the cross section of the light 
emitting device 21 by the 3rd operation gestalt. A light emitting device 
21 contains C side silicon on sapphire 22, the n mold ZnO layer 23 
formed on it and the ZnO barrier layer 24, and the p mold ZnO layer 25. 
The top face of the n mold ZnO layer 23 is + side, and the ZnO barrier 
layer 24 and the p mold ZnO layer 25 are similarly equipped with + side 
as a top face. The ZnO barrier layer 24 and the p mold ZnO layer 25 
constitute the light-emitting part 26. Moreover, III group elements, 
such as aluminum, are doped as an impurity, and the n mold ZnO layer 23 
has become low resistance. Similarly, V group elements, such as P and As, 
are doped also for the p mold ZnO layer 25. Electrodes 27 and 28 are 
formed on the n mold ZnO layer 23 and the p mold ZnO layer 25, a current 
is poured in from electrodes 27 and 28, and luminescence by the exciton 
is caused in a light-emitting part 26. 

[0043] Since the ZnO barrier layer 24 which has + side in the n mold ZnO 
layer 23 which has + side, and the p mold ZnO layer 25 are formed 
according to such structure, the crystallinity of a light-emitting part 
26 is high, and high brightness and the light emitting device 21 of high 
luminous efficiency can be realized. 

[0044] In this operation gestalt, although the n mold ZnO layer 23 is 
formed on C side silicon on sapphire 22, the n mold ZnO layer 23 and the 



p mold ZnO layer 29 may be replaced, a conductivity type may be made 
reverse, a p mold ZnO layer may be prepared on silicon on sapphire 22, 
and an n mold ZnO layer may be prepared on the ZnO barrier layer 28. 
[0045] Drawing 12 shows typically the light emitting device 31 by the 
4th operation gestalt, and represents end-face outgoing radiation mold 
light emitting devices, such as a laser diode and light emitting diode 
of an end-face outgoing radiation mold. The light emitting device 31 
contains silicon on sapphire 32, the low resistance ZnO layer 33 
prepared on it, and the light-emitting part 34. Silicon on sapphire 32 
has C side, the Rth page, the m-th page, the a-th page, or a rotation Y 
cut sapphire side, and the low resistance ZnO layer 33 has + side as the 
top face. The light-emitting part 34 contains the p mold ZnO layer 35, 
the ZnO barrier layer 36, and the n mold ZnO layer 37, these layers 36 
and 37 are influenced in the direction of orientation of the low 
resistance ZnO layer 33, and, in all, each top face is + side. 
[0046] Si02 film 38 which has a slit is formed on a light-emitting part 
34, and the up electrode 39 is formed on Si02 film 38 so that a slit may 
be covered. Moreover, a part of light-emitting part 34 is etched so that 
a part of low resistance ZnO layer 33 may be exposed, and the lower 
electrode 40 is formed on the exposed low resistance ZnO layer 33. 
[0047] In a light emitting device 31, if an electrical potential 
difference is impressed between the up electrode 39 and the lower 
electrode 40, a light the blue by exciton luminescence - ultraviolet 
will be injected from an end face. Since each class 36 and 37 of a 
light-emitting part 33 has + side, crystallinity is high and high 
brightness and the light emitting device of high luminous efficiency are 
realized. 
[0048] 

[Effect of the Invention] According to this invention, according to the 
class of substrate, the piezoelectric film which has + side or - side is 
prepared alternatively, and such a piezoelectric film is equipped with 
high crystallinity. For this reason, high brightness and the light 
emitting device of high luminous efficiency are realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the sectional view showing typically photo- 
luminescence property measurement of the light emitting device by the 
1st operation gestalt of this invention. 
[Drawing 2] + It is drawing showing the dielectric constant 
microphotography of the ZnO thin film with which the field of a field 
and the field of - side are intermingled. 
[Drawing 3] + It is drawing showing the dielectric constant 
microphotography of a ZnO thin film. 

[Drawing 4] - It is drawing showing the dielectric constant 
microphotography of a ZnO thin film. 

[Drawing 5] It is drawing showing the luminescence reinforcement of the 
ZnO thin film which has + side formed on C side silicon on sapphire. 
[Drawing 6] It is drawing showing the luminescence reinforcement of the 
ZnO thin film which has + side formed on the Zth page Xtal substrate. 
[Drawing 7] It is drawing measuring and showing the luminescence 
reinforcement of the ZnO thin film which has + side formed on C side 
silicon on sapphire, and the ZnO thin film which has - side. 
[Drawing 8] It is drawing showing the X-ray intensity of a ZnO thin film 
which has + side formed on C side silicon on sapphire. 
[Drawing 9] - It is drawing showing the X-ray intensity of a ZnO thin 
film which has + side formed on the Zth page LiNb03 substrate. 
[Drawing 10] It is the sectional view showing typically the light 
emitting device by the 2nd operation gestalt of this invention. 
[Drawing 11] It is the sectional view showing typically the light 
emitting device by the 3rd operation gestalt of this invention. 
[Drawing 12] It is the sectional view showing typically the light 
emitting device by the 4th operation gestalt of this invention. 
[Description of Notations] 

1 Light Emitting Device 

2 Substrate 

3 Thin Film 



[Translation done. ] 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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